Fig.l Example of signals in 2-dimension space 
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Simulation of the reduction and averaging procedures 




Simulation of reduction & averaging procedures for error-free decisions 
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Fig.5 Correction of the received signal, based on reduction and averaging 
differential quadrature components of the received signals 
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Differential signal reduction 

dX ir = (Ao/ai)(dXiCOsAi - dYjsinAj) 
dY ir = (Ao/aj)(dYiCosAi + dXjsinAj) 



Signal averaging 

dX r = (l/N)ZdX ir . t . 
dY r = (l/N)ZdY ir ... 
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Fig.6 Correction of the constellation point coordinates, based on reduction and 
averaging differential quadrature components of the received signals 
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Differential signal reduction 

dXir = (Ao/ai)(dXjCOsAi - dYjSinAj) 
dY ir = (Ao/ai)(dYiCOsAi + dXjsinAj) 
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Signal averaging 

dX r = (1/N)Z dX ir 

dY r = (l/N)ZdY ir 
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Upgrading constellation coordinates 

X cn (i)=X cn (i- 1 )+(A„/A 0 )[dX r (i)cose n -d Y r (i)sin0„] 
Y c „(i)= Y cn (i- 1 )+(A n /A o )[dY r (i)cose n +dX r (i)sin0 n ] 
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Fig. 7 Correction of the received carriers in multicarrier system with correlated phase 
shifts, based on differential quadrature components of the received carriers 
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Differential components reduction 

dX kr = (Ao/a k )(dX k cosA k - dY k sinA k ) 
dY kr = (Ao/a k )(dY k cosA k + dXjjsinA k ) 
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Signal averaging 

dX r = (l/K)IdX kr . f! 
dY r = (l/K)ZdY kr> .- 
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Fig.8 Correction of the constellation point coordinates in a multicarrier system with 
correlated phase shifts, based on differential quadrature components of the 

received carriers. 
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Differential signal reduction 

dX kr = (Ao/ak)(dX k cosAk - dYjSinA k ) 
dY kr = (Ao/a k )(dY k cosA k + dXjSinA k ) 



Signal averaging 

dX r = (1/K)I dXfcr 

dY r = (1/K)Z dY kr 
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Upgrading constellation coordinates 

X cn = X„+ (An/AoJldXrCOsGn-dYrSinen] 
Y cn = Y n + (An/AoJIdY^OsGn+dXrSinen] 
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Fig. 10 Simplified carrier phase correction in multicarrier systems, based on the 
quadrature differential components. 



Received multicarrier signal 



Correction 
of carrier phase 
by dY r radian 



Multicarrier 
current decision 

set of decisions 
Xdk and Ydk 



\fik -memory 



6oZ 



6 of 



Set of 
differential 
components 

dX k ,dY k 



U X V ^ 

Simplified reduction 
of differential components 

dY kr = (dY k cosA k + dX k sinA k )/a k 




r 


Averaging the re 

dY r =(1/K) 


duced components 

IdY kr ■■ 



£06 



Hard 
decoder 



Channel 
estimation 



Soft 
decoder 



6/f 



Fig. 11 Majority algorithm of carrier phase correction in multicarrier systems, based on 

the quadrature differential components. 
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Fig, 12 Per-carrier adaptive equalizer, based on estimates of differential quadrature 

components. 
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Carrier Signals Correction 

X ke =X kT (i)*X kR -Y kT (i)*Y kR 
Y ke =X kT (i)*Y kR +Y k T(i)*X k R 
(k=l,2,...K) 
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Equalization Vectors Upgrading 

X kT (i)=Rk[X k T(i- 1 ) +dX rk X kT (i- 1 ) +dY rk Y kT (i- 1 )] 
Y kT (i)=R k [Y kT (i- 1 ) +dX rk Y kT (i- 1 ) - d Y^X^i- 1 )] 
(k=l,2,...K) 



